The ash layer diffusion controlling model and a finite difference method were successfully employed to simulate a single char particle combustion at around ash melting temperature. The numerical modeling was conducted under the operation conditions similar to the author's previous experiment. It was found that the numerical temperature profile in a burning char particle was strongly influenced by the ash layer heat conductivity. By considering the ash layer heat conductivity was varied with time, the simulated particle time temperature profiles agreed well with the experimental results. And the optimum value of ash layer heat conductivity to fit the experimental temperature variation with time was found to be increased with ash content and maximum combustion temperature. The agreement between the simulation and experimental results proved the validation of the numerical modeling. The numerical study also suggested that the smaller particle reaches its peak temperature quicker than larger particles and gives the higher peak temperature. First, the particle surface temperature Ti, N+2
For complete combustion of a particle, re= 0, the time required is:
The char combustion rate at a given time is:
An unsteady energy equation for a spherical system assuming that temperature gradients exist only in the radial direction is written as:
The boundary conditions are:
The initial condition is set to be: t=0, T(r) =Te First, the particle surface temperature Ti, N+2
was solved from nonlinear equation (7) by using Newton's method. Then, the temperatures at different radial node points were solved from N linear equations represented in eq. (6) by using Gauss method.
Determination of Numerical Parameters 3.1 Experiment Condition and Parameters
The experimental details have been described previously8). The pulverized coal samples (smaller than 0.297 mm, ash melting temperature 1583 K)
were granulated to 13-18 mm particles, carbonized at 1173 K in nitrogen, and then combusted at desired temperatures in air. The transient temperature profiles were measured by a bare thermocouple inset in the center of the char particle. The experiment covered a wide range of surrounding gas temperature and ash content. But only the typical temperature profiles at the surrounding gas temperature higher than 1220 K were simulated in the present paper. Further research is being done in modeling the temperature profiles at lower surrounding temperature.
The operation conditions similar to the char particle combustion experiment were selected. The effective diffusivity of oxygen in ash layer De was determined from the experimental particle diameter and burnout time by eq. (2) . The experimental value of T was proportional to R2, which supported the reasonability of the present model. The reaction heat is simplified to be changing with carbon content in char, and the ash layer density was estimate by the real ash density, ash content and particle volume. It was found that the simulation results is not sensitive with the variation of density and heat capacity either in ash layer or in char. The heat conductivity of char is varied from 0.6 to 1.2 W/m K at 1000 e depending on coal type. In the present study, it was selected as the averaged value of 1.1 W/m K. It was also assumed that the gas temperature is equal to the experimental environmental temperature and the reactor wall temperature was 100 K higher than the gas temperature for each run. The operation condition and physical and chemical properties used in calculation are listed in Tablel. thought to be caused not only by sintering but also ash melting occurred at higher peak temperature. In the latter case, the particle temperature was dramatically decreased after reaching the peak temperature, and the increment between peak temperature and surrounding gas was lower than in the first case. This phenomena is thought to be due to the higher ash layer heat conductivity and lower oxygen diffusion coefficient in ash layer when ash was partially melted. (1) The temperature profile of a burning char particle is strongly influenced by the ash layer heat conductivity.
(2) The ash layer heat conductivity changes with combustion, depending on the ash content and time temperature history of the particle.
(3) The initial ash layer heat conductivity is increased with ash content in char. The ash layer heat conductivity increased quicker when combusted with higher peak temperature (4) The smaller char particle will reach the higher peak temperature at the earlier stage of combustion.
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